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Considerations for Antiretroviral Use in Special Patient Populations

Acute and Recent (Early) HIV Infection (Last updated December 18, 2019; last reviewed December 18, 2019)

Key Considerations and Recommendations

+ Antiretroviral therapy (ART) is recommended for all individuals with HIV, including those with early? HIV infection (Al). ART should be
initiated as soon as possible after HIV diagnosis (All).

+ The goal of ART is to suppress plasma HIV RNA to undetectable levels (Al) and to prevent transmission of HIV (Al). Testing for plasma
HIV RNA levels, CD4 T lymphocyte cell counts, and toxicity monitoring should be performed as recommended for persons with chronic
HIV infection (All).

+ A sample for genotypic testing should be sent before initiation of ART (Alll). ART can be initiated before drug resistance testing and HLA
B*5701 test results are available. In this setting, one of the following ART regimens is recommended (Alll):
+ Bictegravir (BIC)/tenofovir alafenamide (TAF)/emtricitabine (FTC)
+ Dolutegravir (DTG) with (TAF or tenofovir disoproxil fumarate [TDF])® plus (FTC or lamivudine [3TC])
+ Boosted darunavir (DRV) with (TAF or TDF)® plus (FTC or 3TC)

+ Pregnancy testing should be performed in individuals of childbearing potential before initiation of ART (Alll).

+ Data from an observational study in Botswana suggest there may be an increased risk of neural tube defects in infants born to
individuals who were receiving DTG at the time of conception. Before initiating an integrase strand transfer inhibitor-based regimen in a
person of childbearing potential, clinicians should review Table 6b for information to consider when choosing an ART regimen.

+ As there are no safety data for BIC use around the time of conception, an approach similar to that outlined for DTG should be
considered for BIC-containing ART (AllI).

+  When the results of drug resistance and HLA-B*5701 testing are available, the treatment regimen can be modified if needed (All).

+Providers should inform individuals starting ART of the importance of adherence to achieve and maintain viral suppression (Alll).

Rating of Recommendations: A = Strong; B = Moderate; C = Optional

Rating of Evidence: | = Data from randomized controlled trials; Il = Data from well-designed nonrandomized trials or observational cohort
studlies with long-term clinical outcomes; Ill = Expert opinion

? Early infection represents either acute or recent infection.

® TAF and TDF are two forms of tenofovir that are approved in the United States. TAF has fewer bone and kidney toxicities than TDF, while TDF
is associated with lower lipid levels. Safety, cost, and accessibility are among the factors to consider when choosing between these drugs.

Introduction

Acute HIV infection is the phase of HIV disease that occurs immediately after transmission, which is typically
characterized by viremia as detected by the presence of HIV RNA or p24 antigen. Anti-HIV antibodies are not
yet detectable early during this phase of HIV infection. Recent HIV infection is generally considered the phase
of HIV disease <6 months after infection, during which anti-HIV antibodies develop and become detectable.
Throughout this section, the term “early HIV infection” is used to refer to either acute or recent HIV infection.
Persons with acute HIV infection may experience fever, lymphadenopathy, pharyngitis, skin rash, myalgia,
arthralgia, and other symptoms; however, illness is generally nonspecific and can be relatively mild or the
person can be asymptomatic.'- Clinicians may fail to recognize acute HIV infection because its manifestations
are often similar to those of many other viral infections, such as influenza and infectious mononucleosis. Table
12 provides practitioners with guidance to recognize, diagnose, and manage acute HIV infection.

Diagnosing Acute HIV Infection

Health care providers should consider a diagnosis of acute HIV infection in a person who has a suggestive
clinical syndrome—especially those who report recent high-risk behavior (see Table 12).” Individuals may not
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always disclose high-risk behaviors or perceive that such behaviors put them at risk for HIV acquisition.
Thus, even in the absence of reported high-risk behaviors, practitioners should have a low threshold for
considering a diagnosis of acute HIV infection, especially in high-prevalence areas (areas where >1% of
people have HIV infection). Health care encounters in an emergency department create an opportunity to
screen for acute or established HIV infection, as well as other sexually transmitted infections. Testing of
remnant blood specimens from emergency departments identified acute HIV in approximately 1% of patients
presenting with flu-like symptoms® and in 1% presenting for evaluation of possible mononucleosis with
negative heterophile antibody tests.’ A retrospective analysis of nine emergency departments in six U.S.
cities using a laboratory-based, fourth generation antigen-antibody screening algorithm found that a new
HIV diagnosis was made in 0.4% of 214,524 adolescents and adults screened. Among those with newly
diagnosed HIV, 14.5% had acute HIV infection.!® Current statistics on the prevalence of HIV in geographical
areas in the United States can be found at these websites: AIDSVu and the Centers for Disease Control and
Prevention (CDC)’s AtlasPlus.

Acute HIV infection is usually defined as detectable HIV RNA or p24 antigen in serum or plasma in

the setting of a negative or indeterminate HIV antibody test result.”!' Combination immunoassays that
detect HIV-1 and HIV-2 antibodies and HIV p24 antigen (Ag/Ab assay) are now the preferred initial HIV
screening test,'? primarily due to their enhanced ability to detect acute HIV infection. The recommended
laboratory testing algorithm is initiated using an HIV-1/2 Ag/Ab assay for HIV screening. Specimens that
are reactive on an initial Ag/Ab assay should be tested with an immunoassay that differentiates HIV-1 from
HIV-2 antibodies. Specimens that are reactive on the initial assay and have either negative or indeterminate
antibody differentiation test results should be tested for quantitative or qualitative HIV RNA; an undetectable
HIV RNA test result indicates that the original Ag/Ab test result was a false positive. Detection of HIV
RNA in this setting indicates that acute HIV infection is highly likely.!* HIV infection should be confirmed
by repeat quantitative HIV RNA test or subsequent testing to document HIV antibody seroconversion.
Persons receiving antiretroviral therapy (ART) during acute or very early HIV infection may demonstrate
weaker reactivity to screening antibody assays or incomplete HIV antibody evolution; remain non-reactive
to confirmatory antibody assays; and in the setting of sustained virologic suppression, may have complete
or partial seroreversion.'*!® Persons who acquire HIV while taking PrEP may sometimes also have
ambiguous HIV test results. Options for confirming HIV infection and managing such cases is an area of
evolving science recently summarized by CDC." Clinicians seeking urgent advice can contact the Clinical
Consultation Center’s PrEP Service at 1-855-HIV-PREP.

Some health care facilities may still be using HIV testing algorithms that only recommend testing for anti-
HIV antibodies. In such settings, when acute HIV infection is suspected in a patient with a negative or
indeterminate HIV antibody test result, a quantitative or qualitative HIV RNA test should be performed.

A negative or indeterminate HI'V antibody test result and a positive HIV RNA test result indicate that

acute HIV infection is highly likely. Providers should be aware that a low-positive quantitative HIV RNA
level (e.g., <10,000 copies/mL) may represent a false-positive result, because HIV RNA levels in acute
infection are generally (but not always) very high (e.g., >100,000 copies/mL).!** Therefore, when a low-
positive quantitative HIV RNA test result is obtained, the HIV RNA test should be repeated using a different
specimen from the same patient, because repeated false-positive HIV RNA tests are unlikely.? The diagnosis
of HIV infection should be confirmed by subsequent documentation of HIV antibody seroconversion.

Treating Early HIV Infection

As in chronic HIV infection, the goal of ART during early HIV infection is to suppress plasma HIV RNA to
undetectable levels (AI) and to prevent the transmission of HIV (AI). Importantly, as with chronic infection,
persons with early HIV infection must be willing and able to commit to life-long ART. Individuals who do
not begin ART immediately should be maintained in care and every effort made to initiate therapy as soon as
they are ready.
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Clinical trial data regarding the treatment of early HIV infection are limited. However, a number of studies
suggest that individuals who are treated during early infection may experience immunologic and virologic
benefits.?*3 In addition, early HIV infection is often associated with high viral loads and increased
infectiousness,*® and the use of ART at this stage of infection to achieve and maintain a viral load <200
copies/mL is expected to substantially reduce the risk of HIV transmission.?*’

The START and TEMPRANO trials evaluated the timing of ART initiation (see Initiation of Antiretroviral
Therapy). Although neither trial collected specific information on participants with early infection, the
strength of the overall results from both studies’ and the evidence from the other studies described above
strongly suggest that, whenever possible, persons with HIV should begin ART upon diagnosis of early
infection.

Drug Resistance Testing in the Setting of Early HIV Infection

Prior to the widespread use of integrase strand transfer inhibitors (INSTIs), data from the United States
and Europe demonstrated that transmitted virus may be resistant to at least one antiretroviral (ARV) drug
in up to 16% of persons with HIV.**3° In one study, 21% of isolates from persons with acute HIV infection
demonstrated resistance to at least one ARV drug, with transmitted resistance consistently most common to
non-nucleoside reverse transcriptase inhibitors (NNRTIs).*-*? Therefore, before initiating ART in a person
with early HIV infection, a specimen should be sent for drug resistance testing, though treatment should
not be delayed pending resistance test results. The test results should be used to modify the ARV regimen
if necessary (AII). The Panel on Antiretroviral Guidelines for Adults and Adolescents does not currently
recommend routine genotype testing for INSTI resistance in treatment-naive persons given the low rate of
transmitted INSTI resistance and high barrier to resistance of dolutegravir (DTG) and bictegravir (BIC),
unless transmitted INSTI resistance is a concern (AIIl). However, with the increasing use of INSTIs in
recent years, the rate of transmitted INSTI resistance has increased (from 0.8% to 1.1%, P = 0.04), indicating
a need for ongoing population monitoring.*#

Considerations for Preventing HIV Transmission During Early HIV Infection

Persons with early HIV usually have a higher viral load than those with chronic HIV, and therefore are at a
higher risk of sexual transmission to others. Prompt initiation of ART and subsequent viral load suppression
can substantially reduce HIV transmission. Sustained viral suppression to <200 copies/mL can prevent
transmission to sexual partners. Individuals starting ART should use another form of prevention with sexual
partners (e.g., condoms, PrEP for partners who are HIV negative, or sexual abstinence) for at least the first 6
months of treatment and until they have a documented viral load <200 copies/mL (AII). Many experts would
recommend confirming sustained suppression before assuming no risk of sexual transmission of HIV (AIII)
(see Antiretroviral Therapy to Prevent Sexual Transmission of HIV).

Treatment Regimens for Early HIV Infection

ART should be initiated with one of the combination regimens recommended for persons with chronic HIV
infection (AIII) (see What to Start). Providers should inform individuals starting ART of the importance of
adherence to achieve and maintain viral suppression (AII). If available, the results of ARV drug resistance
testing or the resistance pattern of the source person’s virus should be used to guide selection of the regimen.
All persons of child-bearing potential should have a pregnancy test before initiating ART (AIII).

If ART is to be initiated before the results of drug resistance and HLA-B*5701 testing are available, one of
the following regimens are appropriate options (AIII):

* DTG with (emtricitabine [FTC] or lamivudine [3TC]) plus (tenofovir disoproxil fumarate [TDF] or
tenofovir alafenamide [TAF])

* BIC/TAF/FTC
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* Boosted darunavir (DRV) with (FTC or 3TC) plus (TAF or TDF)

DTG is a good treatment option because transmission of DTG-resistant HIV is rare, and DTG has a higher
barrier to resistance than raltegravir and elvitegravir. Based on data from in vitro studies and clinical trials in
ART-naive participants, it is anticipated that BIC, like DTG, also has a high barrier to resistance. However,
clinical data and experience defining the BIC barrier to resistance are relatively limited at this time.

Preliminary data from Botswana suggested that there is an increased risk of neural tube defects (NTDs)
(0.9%) in infants born to women who were receiving DTG at the time of conception.** Follow-up data,
however, showed that the prevalence of NTDs in association with DTG exposure at conception is lower
(0.3%), but still slightly higher than with non-DTG containing ARV regimens (0.1%).**4” Before initiating an
INSTI-based regimen in a person of childbearing potential, clinicians should review Table 6b for information
to consider when in choosing an ART regimen.

A pharmacologically boosted protease inhibitor (PI)-based regimen (e.g., boosted DRV) is also an option,

as resistance to PIs emerges slowly and clinically significant transmitted resistance to PlIs is uncommon.
Abacavir/3TC is not recommended as part of an empiric treatment of acute HI'V infection unless the patient
is known to be HLA-B*5701 negative—information that is seldom available when individuals with acute
infection present for care. Therefore, TDF/FTC or TAF/FTC is generally recommended as a backbone in
this setting. Baseline laboratory testing recommended for individuals with chronic HIV infection should be
performed (see Laboratory Testing for Initial Assessment and Monitoring of Patients with HIV Receiving
Antiretroviral Therapy). Individuals with HBV/HIV coinfection should remain on TDF/FTC or TAF/FTC as
part of their ART regimen.

Given the increasing use of TDF/FTC as pre-exposure prophylaxis (PrEP) in individuals who are HIV
negative,* early infection may be diagnosed in some persons while they are taking TDF/FTC for PrEP. In
this setting, drug resistance results are particularly important; however, the regimens listed above remain as
reasonable treatment options pending resistance testing results.

Treatment Regimens for Early HIV Infection During Pregnancy

All individuals of childbearing potential who receive a diagnosis of early HIV infection should have
a pregnancy test (AIII). Because early HIV infection, especially in the setting of high-level viremia,
is associated with a high risk of perinatal transmission, all pregnant individuals with HIV should start
combination ART as soon as possible to prevent perinatal transmission. Clinicians should refer to the
Perinatal Guidelines for information on the safety and efficacy of ARV use in pregnancy.

Follow-Up After ART Initiation

After ART initiation, testing for plasma HIV RNA levels and CD4 T lymphocyte cell counts, and toxicity
monitoring should be performed as described in Laboratory Testing for Initial Assessment and Monitoring
of Patients with HIV Receiving Antiretroviral Therapy (e.g., HIV RNA testing 2 to 8 weeks after ART
initiation, then every 4 to 8 weeks until viral suppression, and thereafter, every 3 to 4 months) (AII).
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Table 12. Identifying, Diagnosing, and Treating Acute and Recent HIV Infection

Suspicion of Acute HIV Infection:
+ Health care providers should consider the possibility of acute HIV infection in individuals with the signs, symptoms, or laboratory findings
described below, and recent (within 2 to 6 weeks) high risk of exposure to HIV.?

« Signs, symptoms, or laboratory findings of acute HIV infection may include but are not limited to one or more of the following: fever, lymph-
adenopathy, skin rash, myalgia, arthralgia, headache, diarrhea, oral ulcers, leucopenia, thrombocytopenia, and transaminase elevation.

* High-risk exposures include sexual contact with a person who has HIV or a person at risk of HIV infection; sharing needles and
syringes to inject drugs, as well as equipment used to prepare drugs for injection; or any exposure in which an individual’s mucous
membranes or any breaks in the skin come in contact with bodily fluid that potentially carries HIV.

Differential Diagnosis:

* The differential diagnosis of acute HIV infection may include but is not limited to viral illnesses such as EBV and non-EBV (e.g., CMV)
infectious mononucleosis syndromes, influenza, viral hepatitis, streptococcal infection, or syphilis. Diagnosis of any STI should prompt
HIV testing and consideration of acute or early HIV infection.

Testing to Diagnose/Confirm Acute HIV Infection:

+ Acute HIV infection is defined as detectable HIV RNA or p24 antigen (the specific antigen used in currently available HIV-1/2 Ag/Ab
combination assays) in the setting of a negative or indeterminate HIV antibody test result.

+ Areactive HIV antibody test result or Ag/Ab combination test result must be followed by supplemental confirmatory testing.

+ A negative or indeterminate HIV antibody test result in a person with a reactive Ag/Ab test result or in whom acute HIV infection is
suspected requires plasma HIV RNA testing to diagnose acute HIV infection.

* A positive result on a quantitative or qualitative plasma HIV RNA test in the setting of a negative or indeterminate antibody test result
indicates that acute HIV infection is highly likely. In this case, the diagnosis of HIV infection should be later confirmed by subsequent
documentation of HIV antibody seroconversion.

ART After Diagnosis of Early HIV Infection:

* ART is recommended for all individuals with HIV, including those with early? HIV infection (Al). ART should be initiated as soon as
possible after HIV diagnosis (All).

+ Once initiated, the goals of ART are to achieve sustained plasma virologic suppression and to prevent HIV transmission (All).

+ All individuals of childbearing potential who receive a diagnosis of early HIV infection should have a pregnancy test (Alll).

* Pregnant individuals with early HIV infection should begin ART as soon as possible for their own health and to prevent perinatal
transmission of HIV (Al).

+ A blood sample for genotypic drug resistance testing should be obtained before initiation of ART to guide the selection of the regimen
(All), but ART should be initiated as soon as possible, often before resistance test results are available. If resistance is subsequently
identified, treatment should be modified as needed.

+ ART can be initiated before the results of drug resistance testing are known. In this setting, one of the following ART regimens is
recommended (Alll):

+ DTG with (TAF or TDF)® plus (FTC or 3TC)
* BIC/TAF/FTC
* Boosted DRV with (TAF or TDF)® plus (FTC or 3TC)
* Pregnancy testing should be performed in individuals of childbearing potential before initiation of ART (Alll).

* Preliminary data from Botswana suggested that there is an increased risk of NTDs (0.9%) in infants born to women who were receiving
DTG at the time of conception.* Follow-up data, however, showed that the prevalence of NTDs in association with DTG exposure at
conception is lower (0.3%), but still slightly higher than with non-DTG containing ARV regimens (0.1%).44” Before initiating an INSTI-based
regimen in a person of childbearing potential, clinicians should review Table 6b for information to consider when choosing an ART regimen.

2 In some settings, behaviors that increase the risk of HIV infection may not be recognized or perceived as risky by the health care provider
or the patient, or both. Thus, even in the absence of reported high-risk behaviors, symptoms and signs consistent with acute retroviral
syndrome should motivate practitioners to consider a diagnosis of acute HIV infection.

® TAF and TDF are two forms of TFV that are approved in the United States. TAF has fewer bone and kidney toxicities than TDF, while TDF
is associated with lower lipid levels. Safety, cost, and accessibility are among the factors to consider when choosing between these drugs.

Key: 3TC = lamivudine; Ag/Ab = antigen/antibody; ART = antiretroviral therapy; ARV = antiretroviral; BIC = bictegravir; CMV = cytomegalovirus;
DRV = darunavir; DTG = dolutegravir; EBV = Epstein-Barr virus; FTC = emtricitabine; INSTI = integrase strand transfer inhibitor; NTD = neural
tube defect; STI = sexually transmitted infection; TAF = tenofovir alafenamide; TDF = tenofovir disoproxil fumarate; TFV = tenofovir

Guidelines for the Use of Antiretroviral Agents in Adults and Adolescents with HIV J-5
Downloaded from https://aidsinfo.nih.gov/guidelines on 8/31/2020




References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Daar ES, Little S, Pitt J, et al. Diagnosis of primary HIV-1 infection. Los Angeles County Primary HIV Infection
Recruitment Network. Ann Intern Med. 2001;134(1):25-29. Available at: https://www.ncbi.nlm.nih.gov/pubmed/11187417.

Hecht FM, Busch MP, Rawal B, et al. Use of laboratory tests and clinical symptoms for identification of primary HIV
infection. AIDS. 2002;16(8):1119-1129. Available at: https://www.ncbi.nlm.nih.gov/pubmed/12004270.

McKellar MS, Cope AB, Gay CL, et al. Acute HIV-1 infection in the southeastern United States: a cohort study. AIDS Res
Hum Retroviruses. 2013;29(1):121-128. Available at: https://www.ncbi.nlm.nih.gov/pubmed/22839749.

Robb ML, Eller LA, Kibuuka H, et al. Prospective study of acute HIV-1 infection in adults in east Africa and Thailand. N
Engl J Med. 2016;374(22):2120-2130. Available at: https://www.ncbi.nlm.nih.gov/pubmed/27192360.

Kuruc JD, Cope AB, Sampson LA, et al. Ten years of screening and testing for acute HIV infection in North Carolina. J
Acquir Immune Defic Syndr. 2016;71(1):111-119. Available at: https://www.ncbi.nlm.nih.gov/pubmed/26761274.

Hoenigl M, Green N, Camacho M, et al. Signs or symptoms of acute HIV infection in a cohort undergoing community-based
screening. Emerg Infect Dis. 2016;22(3):532-534. Available at: https://www.ncbi.nlm.nih.gov/pubmed/26890854.

Branson BM, Handsfield HH, Lampe MA, et al. Revised recommendations for HIV testing of adults, adolescents, and
pregnant women in health-care settings. MMWR Recomm Rep. 2006;55(RR-14):1-17. Available at: https://www.ncbi.nlm.
nih.gov/pubmed/16988643.

Pincus JM, Crosby SS, Losina E, King ER, LaBelle C, Freedberg KA. Acute human immunodeficiency virus infection in
patients presenting to an urban urgent care center. Clin Infect Dis. 2003;37(12):1699-1704. Available at: https://www.ncbi.
nlm.nih.gov/pubmed/14689354.

Rosenberg ES, Caliendo AM, Walker BD. Acute HIV infection among patients tested for mononucleosis. N Engl J Med.
1999;340(12):969. Available at: https://www.ncbi.nlm.nih.gov/pubmed/10094651.

White DAE, Giordano TP, Pasalar S, et al. Acute HIV discovered during routine HIV screening with HIV antigen-antibody
combination tests in 9 U.S. emergency departments. Ann Emerg Med. 2018;72(1):29-40 e22. Available at: https:/www.
ncbi.nlm.nih.gov/pubmed/29310870.

Pilcher CD, Christopoulos KA, Golden M. Public health rationale for rapid nucleic acid or p24 antigen tests for HIV. J Infect
Dis. 2010;201 Suppl 1:S7-15. Available at: http://www.ncbi.nlm.nih.gov/pubmed/20225950.

Branson BM, Owen SM, Wesolowski LG, et al. Laboratory testing for the diagnosis of HIV infection: updated
recommendations. Centers for Disease Control and Prevention and Association of Public Health Laboratories. 2014.
Available at: https://stacks.cdc.gov/view/cdc/23447.

Centers for Disease Control and Prevention, Association of Public Health Laboratories. Laboratory testing for the diagnosis
of HIV infection: updated recommendations. 2014. Available at: https://stacks.cdc.gov/view/cdc/23447.

Hare CB, Pappalardo BL, Busch MP, et al. Seroreversion in subjects receiving antiretroviral therapy during acute/early HIV
infection. Clin Infect Dis. 2006;42(5):700-708. Available at: https://www.ncbi.nlm.nih.gov/pubmed/16447118.

Kassutto S, Johnston MN, Rosenberg ES. Incomplete HIV type 1 antibody evolution and seroreversion in acutely infected
individuals treated with early antiretroviral therapy. Clin Infect Dis. 2005;40(6):868-873. Available at: https://www.ncbi.
nlm.nih.gov/pubmed/15736021.

Killian MS, Norris PJ, Rawal BD, et al. The effects of early antiretroviral therapy and its discontinuation on the HIV-

specific antibody response. AIDS Res Hum Retroviruses. 2006;22(7):640-647. Available at: https://www.ncbi.nlm.nih.gov/
pubmed/16831088.

de Souza MS, Pinyakorn S, Akapirat S, et al. Initiation of antiretroviral therapy during acute HIV-1 infection leads to a
high rate of nonreactive HIV serology. Clin Infect Dis. 2016;63(4):555-561. Available at: https://www.ncbi.nlm.nih.gov/
pubmed/27317797.

Manak MM, Jagodzinski LL, Shutt A, et al. Decreased seroreactivity in individuals initiating antiretroviral therapy during
acute HIV infection. J Clin Microbiol. 2019;57(10). Available at: https://www.ncbi.nlm.nih.gov/pubmed/31217270.

Smith DK, Switzer WM, Peters P, et al. A strategy for PrEP clinicians to manage ambiguous HIV test results during follow-up
visits. Open Forum Infect Dis. 2018;5(8):0fy180. Available at: https://www.ncbi.nlm.nih.gov/pubmed/30568989.

Rosenberg ES, Altfeld M, Poon SH, et al. Immune control of HIV-1 after early treatment of acute infection. Nature.
2000;407(6803):523-526. Available at: http://www.ncbi.nlm.nih.gov/pubmed/11029005.

Guadalupe M, Reay E, Sankaran S, et al. Severe CD4+ T-cell depletion in gut lymphoid tissue during primary human
immunodeficiency virus type 1 infection and substantial delay in restoration following highly active antiretroviral therapy. J

Guidelines for the Use of Antiretroviral Agents in Adults and Adolescents with HIV J-6

Downloaded from https://aidsinfo.nih.gov/quidelines on 8/31/2020




22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

Virol. 2003;77(21):11708-11717. Available at: https://www.ncbi.nlm.nih.gov/pubmed/14557656.

Mehandru S, Poles MA, Tenner-Racz K, et al. Primary HIV-1 infection is associated with preferential depletion of CD4+ T
lymphocytes from effector sites in the gastrointestinal tract. J Exp Med. 2004;200(6):761-770. Available at: https://www.

ncbi.nlm.nih.gov/pubmed/15365095.

Strain MC, Little SJ, Daar ES, et al. Effect of treatment, during primary infection, on establishment and clearance of cellular
reservoirs of HIV-1. J Infect Dis. 2005;191(9):1410-1418. Available at: http://www.ncbi.nlm.nih.gov/pubmed/15809898.

Grijsen ML, Steingrover R, Wit FW, et al. No treatment versus 24 or 60 weeks of antiretroviral treatment during primary
HIV infection: the randomized Primo-SHM trial. PLoS Med. 2012;9(3):¢1001196. Available at: http://www.ncbi.nlm.nih.
gov/pubmed/22479156.

Hamlyn E, Ewings FM, Porter K, et al. Plasma HIV viral rebound following protocol-indicated cessation of ART
commenced in primary and chronic HIV infection. PLoS One. 2012;7(8):e43754. Available at: http://www.ncbi.nlm.nih.
gov/pubmed/22952756.

Hogan CM, Degruttola V, Sun X, et al. The setpoint study (ACTG A5217): effect of immediate versus deferred antiretroviral
therapy on virologic set point in recently HIV-1-infected individuals. J Infect Dis. 2012;205(1):87-96. Available at: http://
www.ncbi.nlm.nih.gov/pubmed/22180621.

SPARTAC Trial Investigators, Fidler S, Porter K, et al. Short-course antiretroviral therapy in primary HIV infection. N Engl
J Med. 2013;368(3):207-217. Available at: http://www.ncbi.nlm.nih.gov/pubmed/23323897.

Schuetz A, Deleage C, Sereti I, et al. Initiation of ART during early acute HIV infection preserves mucosal Th17 function
and reverses HIV-related immune activation. PLoS Pathog. 2014;10(12):e1004543. Available at: http://www.ncbi.nlm.nih.
gov/pubmed/25503054.

Ananworanich J, Chomont N, Eller LA, et al. HIV DNA set point is rapidly established in acute HIV infection and
dramatically reduced by early ART. EBioMedicine. 2016;11:68-72. Available at: https://www.ncbi.nlm.nih.gov/
pubmed/27460436.

Smith MK, Rutstein SE, Powers KA, et al. The detection and management of early HIV infection: a clinical and public
health emergency. J Acquir Immune Defic Syndr. 2013;63 Suppl 2:S187-199. Available at: https://www.ncbi.nlm.nih.gov/
pubmed/23764635.

Le T, Wright EJ, Smith DM, et al. Enhanced CD4+ T-cell recovery with earlier HIV-1 antiretroviral therapy. N Engl J Med.
2013;368(3):218-230. Available at: http://www.ncbi.nlm.nih.gov/pubmed/23323898.

Okulicz JF, Le TD, Agan BK, et al. Influence of the timing of antiretroviral therapy on the potential for normalization of
immune status in human immunodeficiency virus 1-infected individuals. JAMA Intern Med. 2015;175(1):88-99. Available
at: http://www.ncbi.nlm.nih.gov/pubmed/25419650.

Wawer MJ, Gray RH, Sewankambo NK, et al. Rates of HIV-1 transmission per coital act, by stage of HIV-1 infection, in
Rakai, Uganda. J Infect Dis. 2005;191(9):1403-1409. Available at: http://www.ncbi.nlm.nih.gov/pubmed/15809897.

Cohen MS, Chen YQ, McCauley M, et al. Antiretroviral therapy for the prevention of HIV-1 transmission. N Engl J Med.
2016;375(9):830-839. Available at: https://www.ncbi.nlm.nih.gov/pubmed/27424812.

Rodger AJ, Cambiano V, Bruun T, et al. Sexual activity without condoms and risk of HIV transmission in serodifferent
couples when the HIV-positive partner is using suppressive antiretroviral therapy. JAMA. 2016;316(2):171-181. Available at:
https://www.ncbi.nlm.nih.gov/pubmed/27404185.

Rodger AJ, Cambiano V, Bruun T, et al. Risk of HIV transmission through condomless sex in serodifferent gay couples with
the HIV-positive partner taking suppressive antiretroviral therapy (PARTNER): final results of a multicentre, prospective,
observational study. Lancet. 2019;393(10189):2428-2438. Available at: https://www.ncbi.nlm.nih.gov/pubmed/31056293.
Bavinton BR, Pinto AN, Phanuphak N, et al. Viral suppression and HIV transmission in serodiscordant male couples: an
international, prospective, observational, cohort study. Lancet HIV. 2018;5(8):e438-e447. Available at: https://www.ncbi.
nlm.nih.gov/pubmed/30025681.

Kim D, Ziebell R, Saduvala N, al. e. Trend in transmitted HIV-1 ARV drug resistance-associated mutations: 10 HIV

surveillance areas, US, 2007-2010. Presented at: Conference on Retroviruses and Opportunistic Infections. 2013. Atlanta,
GA.

Hofstra LM, Sauvageot N, Albert J, et al. Transmission of HIV drug resistance and the predicted effect on current first-line
regimens in Europe. Clin Infect Dis. 2015;62(5):655-663. Available at: http://www.ncbi.nlm.nih.gov/pubmed/26620652.

Yanik EL, Napravnik S, Hurt CB, et al. Prevalence of transmitted antiretroviral drug resistance differs between acutely and
chronically HIV-infected patients. J Acquir Immune Defic Syndr. 2012;61(2):258-262. Available at: http://www.ncbi.nlm.

Guidelines for the Use of Antiretroviral Agents in Adults and Adolescents with HIV J-7

Downloaded from https://aidsinfo.nih.gov/quidelines on 8/31/2020




41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

nih.gov/pubmed/22692092.

Baxter JD, Dunn D, White E, et al. Global HIV-1 transmitted drug resistance in the INSIGHT Strategic Timing of
AntiRetroviral Treatment (START) trial. HIV Med. 2015;16 Suppl 1:77-87. Available at: https://www.ncbi.nlm.nih.gov/
pubmed/25711326.

Levintow SN, Okeke NL, Hue S, et al. Prevalence and transmission dynamics of HIV-1 transmitted drug resistance
in a southeastern cohort. Open Forum Infect Dis. 2018;5(8):0fy178. Available at: https://www.ncbi.nlm.nih.gov/
pubmed/30151407.

McClung RP, Banez Ocfemia MC, Saduvala N, et al. Integrase and other transmitted HIV drug resistance: 23 US
jurisdictions, 2013-2016. Presented at: Conference on Retroviruses and Opportunistic Infections. 2019. Seattle, WA.

Wang Z, Collura RV, Rosenthal M, et al. Integrase genotypic testing and drug resistance among new HIV dianoses in New
York. Presented at: Conference on Retroviruses and Opportunistic Infections. 2019. Seattle, WA.

Zash R, Makhema J, Shapiro RL. Neural-tube defects with dolutegravir treatment from the time of conception. N Engl J
Med. 2018;379(10):979-981. Available at: https://www.ncbi.nlm.nih.gov/pubmed/30037297.

Zash R, Holmes L, Diseko M, et al. Neural-tube defects and antiretroviral treatment regimens in botswana. N Engl J Med.
2019;381(9):827-840. Available at: https://www.ncbi.nlm.nih.gov/pubmed/31329379.

Raesima MM, Ogbuabo CM, Thomas V, et al. Dolutegravir use at conception—additional surveillance data from Botswana.
N Engl J Med. 2019;381(9):885-887. Available at: https://www.ncbi.nlm.nih.gov/pubmed/31329378.

Grant RM, Lama JR, Anderson PL, et al. Preexposure chemoprophylaxis for HIV prevention in men who have sex with men.
N Engl J Med. 2010;363(27):2587-2599. Available at: http://www.ncbi.nlm.nih.gov/pubmed/21091279.

Baeten JM, Donnell D, Ndase P, et al. Antiretroviral prophylaxis for HIV prevention in heterosexual men and women. N
Engl J Med. 2012;367(5):399-410. Available at: http://www.ncbi.nlm.nih.gov/pubmed/22784037.

Thigpen MC, Kebaabetswe PM, Paxton LA, et al. Antiretroviral preexposure prophylaxis for heterosexual HIV transmission
in Botswana. N Engl J Med. 2012;367(5):423-434. Available at: http://www.ncbi.nlm.nih.gov/pubmed/22784038.

Guidelines for the Use of Antiretroviral Agents in Adults and Adolescents with HIV J-8

Downloaded from https://aidsinfo.nih.gov/quidelines on 8/31/2020




